1. Introduction. - The degeneracy removal duo, to a crystal field at a given rare-earth ion site is known to be rather well described by a number of crystal field parameters Bq according to the site symmetry of the considered crystal [1] . The crystal field Hamiltonian removing degeneracy is and values of the parameters are usually obtained by a least-squares fit to experimental results. The current evolution of this research is towards more refinements in the fit [2] and ab initio determination of these parameters [3] . Their use in predicting behaviour is usually restricted to a given site symmetry and often to the very crystal which produced the parameters.
Thus we felt that the published tables of phe.nomenological Bq parameters, however precise they may be,
were much too specialized and therefore lacked general usefulness. Being faced with the problem of predicting self-quenching of Nd3 + in any type of crystal structure and site symmetry, we proposed the consideration of a scalar crystal field strength parameter [4] , [5] given by (3), (7), (8) of [8] ; the triangular condition given by 6 (J, J, k) means 2 J &#x3E; k which has already been used for N,. For rare-earth ions k takes only the three even values 2, 4, 6. One gets An analogous relation has been recently given for (DE)2 [9] in the case of negligible J-mixing (which is also our case) but assuming JM V I JM' &#x3E; to be diagonal, which is not required here.
Equation (11) (14) and (11), the relation with the maximum splitting is found to be 3. Discussion of the approximation. -If we perform a geometrical average, the form of equation (15) permits the comparison of the crystal field strength and of its effects for different site symmetries. The approximation will be very good when the ellipsoid given by equation (11) is sphere-like. Let us examine the conditions for such a situation by calculating
The first factor on the right is almost independent of k :
The dependence on k essentially comes from the second factor which in L-S coupling is where we have used, for instance, equation (20) of [10] and equation (22. 20) of [ 11 ] , with the same notation.
The dependence on k comes from the two 6-J symbols which can be approximated by equation ( [12] permits us to make a selection of the best J terms. So equation (15) figure 1 where the ratio Nv(AE)INv(B:) is plotted versus AE. All terms, except the three mentioned above, are found to have a maximum splitting proportional to N, as described by equation (15) ; the proportionality coefficient between AE and N v is given by the ab initio calculation with a discrepancy factor of 1.32 on the average. Figure 1 shows also that points near the horizontal line can be used as crystal field probes, and this gives an explanation of the experimental results of [4] .
For ions other than Nd3 +, inspection of tables of I I Uk 1 1 )2 in [12] for stationarity in k shows that, the following terms should theoretically provide the best crystal field probes Pr 31(3 H4, 3H6) Point b) is just what had been experimentally investigated in [4] . Here, we shall use equation (15) in predicting overall splittings of 4I9/2(Nd3+) in LaF3, NdCl3, YAG, CaW04, LaP5014 and LiYF4.
In figure 2 experimental points for AE(4I9/2) versus N,(Bq) from Bq' of the literature [12] [13] [14] [15] [16] [17] are compared to the equation (15) line. One can notice that a fit would keep the slope of the line but would give a positive intercept on AE. This is believed to be due to the neglect of a term in equation (15) arising from the assumption of coincidence between the gravity centre of splittings and the free-ion level position [7] .
Such an intercept was already experimentally noticed in [4] . It should be pointed out that, to ascertain the comparison with experience, we have used here the complete form for Nv (Eq. 1) and not the approximation used in [4, 5] . The [4, 5] easier. On the average, the ratio between the complete and the incomplete N, is 1.35.
As for point c), we shall consider, for instance, (15) compared with experimental points from the literature. Equation (15) [ 14] . homogeneous results in LaF3 [12] . 
